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THE IMPACT OF BODY MASS INDEX AND WAIST CIRCUMFERENCE ON LUNG 
VOLUMES IN THE ADULT POPULATION 
By 
Sarah Basheer Al Ahmed 
(Under the Direction of Dr. Douglas S. Gardenhire) 
ABSTRACT 
BACKGROUND: This study aimed to examine the impact of Body Mass Index and Waist. 
The circumference on Pulmonary Function Test spirometry parameters such as FVC, FEV1, 
PEF and FEF25–75% in the adult population. 
METHODS: Twenty-five adult participants (aged between 18 and 50 years) were involved in 
this study. The participants completed a questionnaire about their weight, height, gender, waist 
circumference, and medical history. The height, weight, and waist circumferences were 
obtained in the pulmonary function test lab. Subjects were instructed to perform at least three 
acceptable forced vital capacity maneuvers by spirometry to meet the acceptability criteria for 
the American thoracic society (ATS) testing standards; the FVC and FEV1 maneuvers should 
be within 150 ml for the subject to meet the repeatability criteria. The Body mass index was 
calculated for all subjects. 
RESULTS: The result shows no significant impact of BMI on FVC, FEV1, PEFR, or FEF 25–
75% (P values = 0.056, 0.419, 0.413, 0.843, respectively and r values = 0.4, 0.2, -0.2, -0.04, 
respectively). Also, there was no significant impact found between WC and FVC, FEV1, PEFR, 
or FEF 25–75% (P values= 0.397, 0.920, 0.359, 0.727 respectively and r values= 0.2, -0.02, -0.2, 
-0.1, respectively). 
CONCLUSION: This study found no significant correlation between BMI and spirometric 
values (FVC, FEV1, PEFR, or FEF 25–75% ), and no correlation found between WC and 
spirometric values (FVC, FEV1, PEFR, or FEF25–75%). 
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Obesity is one of the most common medical conditions in the world (Ng et al., 2014). 
It is defined as a chronic health condition characterized by increased body mass index due to 
an excessive aggregation of fat in the body. It is determined by Body Mass Index (BMI), 
which is calculated by dividing the weight of the subject in kilogram (kg) over the square of 
height in meters (m2) (WHO, 1997). 
According to previous findings, obese individuals have a higher potential risk of 
respiratory symptoms, such as dyspnea at rest (Sahebjami, 1998a). In pulmonary function 
tests (PFTs), the predictive values are usually determined by several factors, such as height, 
gender, age, and race. Besides, according to Harik-Khan et al. (2001), lung volumes decline 
with aging, and the lung volumes are bigger in men compared to that in women. Weight has 
an influence on the respiratory system, especially obesity, which is classified as a restrictive 
disease process. The effect might include impairment in small airways, limitation in 
expiratory flow, reduction in the respiratory muscle strength, change in respiratory 
mechanics, decreased gas exchange, reduction in the chest wall and lung compliance, 
decreased breathing control, and limitation in exercise capability (Salome et al., 2010). 
Most studies used pulmonary function test (PFT) parameters to assess the impact of 
body mass index on the respiratory system. A study conducted by Jones and Nzekwu (2006) 
on 373 patients revealed a significant negative effect of high body mass index on lung 
volumes, especially expiratory reserve volume (ERV) and functional residual capacity (FRC). 
Another study showed that a high body mass index leads to a reduction in lung compliance 
and FRC (Pelosi et al., 1998). Therfore, the spirometry test could be used to examine the 
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amount of the effect of body mass index on spirometric test; this will show if obesity has an 
approved impact on the respiratory system. 
 
Background 
In the United States, obesity is observed in 68.5% of adults who are more than 20 
years old (Ogden et al., 2014). Two different types of obesity are known among the general 
population: central and peripheral obesity. Central obesity is defined as excess adipose tissue 
in the frontal chest wall, the abdominal wall, and the visceral organs. It is more prevalent in 
males than in females. In peripheral obesity, the adipose tissue is located in the subcutaneous 
tissue in extremities, and it is more prevalent in females than in males (McClean et al., 2008). 
In central obesity, the excessive buildup of adipose tissue in the abdominal side leads 
to impaired lung function and the worsening of respiratory symptoms (Wannamethee et al., 
2005). Moreover, it causes restrained diaphragmatic activity, diminished air entry in the lung 
bases, ventilation/perfusion mismatch, and hypoxemia (Babb et al., 2008; Gibson, 2000; 
Leone et al., 2009; Malhotra & Hillman, 2008; Wannamethee et al., 2005). 
Statement of the Problem 
According to previous studies, alternations in lung volumes may occur in the early 
stages of obesity (Babb et al., 2008; Jones & Nzekwu, 2006). The diminished air entry in 
lung bases leads to a reduction in functional residual capacity (FRC). These changes might 
occur even in overweight individuals with body mass index > 25–30 kg/m2 or in lean 
individuals with waist circumference (WC) above the normal range. Moreover, the site of the 
accumulated adipose tissue is essential in determining the level of effect of obesity on 
respiratory mechanics (Leone et al., 2009; Wannamethee et al., 2005). 
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Most of the studies give considerable attention to the impact of the body mass index on the 
lung volumes without clarifying the type of obesity or the site of fat accumulation that caused 
the altered lung volumes 
Purpose of the Study 
This study aimed to examine the impact of body mass index on the pulmonary function 
test parameters, for instance, FVC, FEV1, PEF, and FEF25–75%, in the adult population. It also 
aimed to examine the influence of central obesity on lung volumes, using the waist 
circumference as a representative value for central obesity. 
Understanding the impact of each value separately (BMI and WC) on the Spirometry 
Test can help to distinguish if the high body mass index specifically is the cause of lung 
volumes alternations or if the site of fat accumulation can also influence the result. 
Research Questions 
The following research questions will guide the acquiring of data needed to cover the 
requirements of the current study: 
1. Is the body mass index associated with changes in lung volumes? 
2. Is the waist circumference associated with changes in lung volumes? 
3. Are the changes in lung volumes associated with the BMI only? Or does the central 
obesity also have an influence on lung volumes? 
Significance of the study 
The current study will improve our knowledge on how obesity can impact respiratory 
mechanics and show the extent of objective alternations that could lead to a restriction in the 
normal adult population. Moreover, it will provide more understanding of the most affected 
parameters with obesity by the spirometry test , compare the impact of high body mass index 
and the central obesity on lung volumes, and clarify the cause of respiratory symptoms and 
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shortness of breath with an effort in normal subjects with obesity. 
Assumptions 
This study hypothesized that a high body mass index accompanied by high waist 
circumference would lead to a reduction in spirometry test parameters (the values that reflect 
the lung volumes and the values that reflect the flow). Besides, the high body mass index is not 
necessarily associated with a reduction in lung volumes if the subject has a normal waist 
circumference. 
Definition of Terms 
Body mass index (BMI): Equation used to classify the obesity level by dividing 
weight in kilograms (Kg) over the height in meter square (m2). 
Pulmonary function tests: A group of tests that aims to measure lung volumes, 
capacities, flow rates, and assess gas exchange in the alveoli. 
Spirometry Test: Non-invasive test that aims to measure the subject's ability to inhale 
and exhale air at a specific time and assess the general pulmonary health status. 
Forced vital capacity (FVC): The total amount of air forcibly expired following a 
maximal inspiration (volume measurement). 
Forced expiratory volume in the first second (FEV1): The amount of exhaled air in the 
first second in forced expiratory attempt (FVC). 
Peak expiratory flow (PEF): The tested subject's maximum flow during forceful 
expiration, starting from total lung capacity. 
Forced expiratory flow 25–75 (FEF25–75%): The average flow during the mid-half of 
the FVC. 
 




The role of research in the medical field is to expand knowledge about anything that 
could impact people's health, such as obesity. Hence, many studies have been conducted to 
assess the influence of obesity on all body systems and showed considerable alternations 
associated with obesity. The spirometry test is a good indicator of the respiratory system's 
physiologic changes. Therefore, the impact of obesity on respiratory mechanics must be tested 
by a spirometry test to provide objective results about the expected alternations. 
  




REVIEW OF THE LITERATURE 
The review of the literature provides a comprehensive knowledge of all data involved 
in the studies conducted by other researchers to establish an evident, solid foundation 
regarding the impact of obesity on respiratory mechanics. The literature review's ultimate 
purpose is to clarify the topic from different aspects, show the conflicting viewpoints on the 
topic, and find the gap of evidence that indicates the necessity of the current study. The 
databases used to review the literature include Google Scholar, PubMed, EBSCOhost, and 
CINHALL. 
The following keywords were used for the search process: obesity, obesity in 
adulthood, obesity and quality of life in adults, central obesity, central obesity and waist 
circumference in adults, obesity and respiratory system, spirometry test, spirometry test 
validity, test, obesity and lung volumes, central obesity and respiratory function, abdominal 
obesity, and respiratory function. 
Background Information on Obesity 
Obesity is one of the most popular issues around the world. In 1995, the estimated 
prevalence of obesity was 200 million in the adult population worldwide. After that, the 
prevalence had grown to 300 million by the year 2000, and it continued expanding in the 
following years (Committee, 2004). According to a previous study, increase in weight is 
associated with poor health status, leading to increased medical outlays. Therefore, successful 
planning for reducing medical expenditures must involve dealing with obesity (Finkelstein et 
al., 2012). For instance, Finkelstein et al. (2009) estimated the cost of obesity as 147 billion 
dollars per year, which is 9% annual medical outlays. 
The worldwide epidemic trend of obesity started in developed countries and spread to 
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be common in developing countries as well (Jayawardena et al., 2013; Lissner et al., 2013; 
Nicholls, 2013; Philip & James, 2013; Popkin et al., 2012; Swinburn et al., 2011). The global 
alternations in the food system characterized by a westernized diet and sedentary lifestyle 
involved the developing countries (Dominguez et al., 2006). Therefore, due to globalization 
in the food system, obesity is now a common health issue in developing countries in poor and 
rich populations (Ali et al., 2016; Gupta et al., 2012; Mabchour et al., 2016; Quispe et al., 
2016). Moreover, obesity has become one of the most popular health issues in the 21st century 
and is expected to increase cardiovascular complications in developing countries (Raymond 
et al., 2006). 
Notably, obesity is correlated with many health conditions, such as diabetes mellitus, 
coagulation problems, cerebrovascular and cardiovascular disease, neoplasia, degenerative 
articulation disease, and sleep apnea (Dixon, 2010; Ojeda et al., 2014; Vucenik & Stains, 
2012). Moreover, many studies showed a high association between obesity and mortality risk 
(Adams et al., 2006; Guh et al., 2009; Must et al., 1999). As stated previously, obesity is 
marked by excessive accumulation of adipose tissue. However, according to Health (2001), 
adipose tissue is highly resistant to insulin functioning compared to healthy muscle tissue. 
Hence, obesity is highly correlated with insulin resistance. As a result, obesity and insulin 
resistance are contributing factors to cardiovascular disease. 
Obesity is a health condition caused by several factors: medical, social, and 
psychiatric causes (Pimenta et al., 2015). According to Dobrow et al. (2002), obesity was 
defined as a behavioral disorder that shows a high food consumption by the individual 
compared to the energy expenditure by the body. Hence, genetic factors must be considered 
for the initiation and continuation of obesity. The genetic tendency for obesity is higher in 
some people and lower in others. However, environmental factors play a considerable role 
(Blakemore & Buxton, 2014; Dubois et al., 2012; Silventoinen et al., 2010). 
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Many studies showed that obesity is highly associated with low self-esteem and 
depression (Dobrow et al., 2002). However, regardless of the contributing factor that caused 
obesity in an individual, the psychological part has a considerable impact on the quality of 
life in obese people. Previous studies revealed that obese people are negatively influenced by 
criticism and others' judgments (Puhl & Heuer, 2009). 
Central Obesity 
According to Kuczmarski (2002), body mass index is commonly used as a parameter 
that reflects obesity in studies. However, body mass index does not always reflect central 
obesity (Neovius & Rasmussen, 2008) and does not consider the high value caused by muscle 
mass, bone, or fat mass (Hall & Cole, 2006). Therefore, the prevalence of obesity obtained 
using body mass index must be explained, because it is a poor index for fat distribution in the 
human body (Rankinen et al., 1999). However, waist circumference is strongly associated 
with central fat deposition (Pouliot et al., 1994); it is a reliable indicator of central obesity. 
Several studies showed that the excessive fat deposition in the abdominal part of the body is 
correlated with many serious health issues independent of high-fat deposition in the whole 
body and reflected by body mass index (Yusuf et al., 2005; Wang et al., 2005; Reis et al. 
2009). The prevalence of general obesity that is measured by body mass index as well as 
central obesity that is measured by waist circumference has increased globally (Flegal et al., 
2010; Gutiérrez-Fisac et al., 2012; Li et al., 2007; Macia et al., 2010; Reynolds et al., 2007; 
Walls et al., 2011; Wardle & Boniface, 2008; Xi et al., 2012). Moreover, studies reveal that 
central obesity was more prevalent than general obesity in many countries (Booth et al., 
2000; Gutiérrez-Fisac et al., 2012; Li et al., 2007; Walls et al., 2011; Xi et al., 2012). 
According to previous studies, central obesity is not necessarily associated with a 
change in BMI. (Li et al., 2007). However, the United States National Institutes of Health 
recommended measuring the WC only in obese and overweight individuals categorized by 
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BMI to assess increased disease risk (Health, 1998). Hence, there is a lack of knowledge 
about the prevalence of central obesity with normal BMI (Li et al., 2007; Walls et al., 2011). 
Moreover, several studies revealed that WC is correlated with a high risk of myocardial 
infarction, and different diseases cause mortality within all BMI categories (Jacobs et al., 
2010; Yusuf et al., 2005). 
Respiratory Symptoms in Normal Subjects with High Body Mass Index 
As stated previously, obese and overweight individuals tend to have more respiratory 
symptoms than individuals with normal BMI, even in the absence of any respiratory disease. 
According to previous findings, a high level of dyspnea and wheezing on exertion and rest 
was correlated to obese people than individuals with normal BMI (Babb et al., 2008; El-
Gamal et al., 2005; Gibson, 2000).  
Furthermore, according to Babb et al. (2008), dyspnea is highly correlated with 
increased work of breathing. The study revealed a 70% increase in oxygen demand in obese 
dyspneic females than in the obese control group with less dyspnea. Moreover, other studies 
showed that respiratory muscle function in obese individuals tends to deteriorate in a way 
similar to that observed in chronic pulmonary illnesses like chronic obstructive pulmonary 
disease (COPD). This was explained by the reduction in fat-free mass (muscle mass) in both 
cases (Franssen et al., 2008; Laghi & Tobin, 2003). This reduction might lead to more 
oxygen demand needed for respiration and increase in breathlessness in obese people. 
However, some studies revealed that weight loss contributes to restoring respiratory muscle 
function. Hence, the increased mechanical load of obesity can compromise breathing muscles 
by increased work of breathing as well as decreased breathing muscles functioning (Gibson, 
2000; Laghi & Tobin, 2003). 
El-Gamal et al. (2005) studied the increased respiratory drive seen in normocapnic 
obese individuals, which causes a sensation of breathlessness and reduced lung volumes. The 
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study revealed that respiratory symptoms and functions improved after bariatric surgery. This 
approves that weight loss can improve impaired pulmonary functions and reverse dyspnea 
commonly seen in obese people.  
Respiratory Comorbidities Related to Obesity 
Several respiratory conditions were found in previous studies which are highly 
correlated with obesity. Obstructive Sleep Apnea (OSA) is one of the widespread respiratory 
conditions in obese individuals. According to Lettieri et al. (2008), in morbidly obese 
individuals with a BMI of more than 40 kg/m2, the risk of developing OSA lies between 55% 
and 90%. 
In OSA, the upper airway closes at specific critical closing pressure. It is expected 
that the alternations in the neural control of the pharyngeal dilatory muscles fail to protect the 
upper airway against the high luminal pressures (Horner, 2007). In obese individuals, high fat 
deposition on the tongue and neck's soft tissues leads to increased mechanical pressure, 
which causes a higher risk of upper airway collapse (Patil et al., 2007). Furthermore, high 
BMI levels could worsen nocturnal hypoxemia in OSA patients because of the increased 
oxygen demand caused by obesity. Besides, during apnea events, obese individuals desaturate 
faster than people with normal BMI (Sato et al., 2008). Moreover, Zammit et al. (2010) stated 
that obesity is a leading cause of Obesity Hypoventilation Syndrome (OHS). 
According to previous studies, a high BMI could cause further worsening of some 
pre-existing respiratory conditions. For instance, evidence shows a considerable correlation 
between obesity and increase in reported symptoms in asthma patients, such as wheezing and 
breathlessness. Moreover, a meta-analysis by Beuther & Sutherland (2007) concluded that 
asthma is more prevalent in obese individuals. The study showed that the prevalence of 
asthma was higher by 92% in obese individuals and 38% in overweight individuals. 




Generally, pulmonary function tests are used in clinical practice to diagnose and 
monitor disease progression. The alternations in lung function in the report can be classified 
as obstructive, restrictive, or a combination of obstructive and restrictive impairment (Ries, 
1989). According to Ferguson et al. (2000), the obstructive pattern can be detected using 
spirometry alone by showing FEV1/FVC ratio less than the predictive value for the tested 
subject. However, evidence revealed that spirometry is less accurate in detecting restrictive 
impairments (Aaron et al., 1999). A reduction in FVC seen in the report on a spirometry test 
can be considered a clue for a restrictive pattern, but it is not conclusive since it can be seen 
in severe obstruction with air-trapping (Gove et al., 1987). If the spirometry test showed a 
restrictive pattern, the patient would usually be referred to further PFTs to confirm the 
diagnosis. The restrictive disease's final diagnosis is usually confirmed by detecting a 
decreased total lung capacity (TLC) (Society, 1991). Lung volumes are measured using body 
box (plethysmography), either by the helium dilution method or by the nitrogen washout 
method (Kilburn et al., 1993). However, the spirometry test's ability to predict restrictive 
diseases has been approved (Aaron et al., 1999). 
High Body Mass Index and Lung Volumes 
Many studies show that increase in body weight is correlated with reduction in lung 
volumes (Collins et al., 1995; Pelosi et al., 1998; Ray et al., 1983; Sahebjami, 1998b; 
Sahebjami & Gartside, 1996; Watson & Pride, 2005). According to the evidence, there is a 
consensus that high BMI has a small impact on vital capacity (VC) and total lung capacity 
(TLC). However, the most negatively affected parameters by obesity are functional residual 
capacity (FRC) and expiratory reserve volume (ERV) (Pelosi et al., 1998; Ray et al., 1983). 
Moreover, several studies revealed that high BMI is associated with a considerable negative 
impact on FEV1 (Carey et al., 1999; Thyagarajan et al., 2008; Zerah et al., 1993). 
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Generally, the factors that might influence PFTs are gender, age, height, ethnicity, and 
probably obesity (Shaheen et al., 2011). Therefore, BMI has been added recently as an 
independent factor in the model for deriving spirometric prediction calculation (Hankinson et 
al., 1999). The impact of BMI on pulmonary function is shown to be independent of age 
(Chen et al., 1993; Chinn et al., 1996). However, this effect of BMI has been examined with 
females and males; the studies showed significantly higher effects in males than in females 
(Carey et al., 1999; Chen et al., 1993; Wise et al., 1998). 
Central Obesity and Lung Volumes 
According to Leone et al. (2009), central obesity is strongly associated with reducing 
FEV1, FVC, and TLC. These measurements were found in studies to be significantly reduced 
in individuals with upper-body fat distribution. Moreover, central obesity was correlated with 
a reduction in the FEV1/FVC ratio, which can indicate the influence of this type of obesity on 
large airway caliber. Additionally, tidal volume was found to be reduced in severe obesity 
and cause rapid, shallow breathing patterns (Sampson & Grassino, 1983). This functional 
alternation was explained by the elastic load that can be duplicated in normal-weight 
individuals with upper-body fat distribution (Caro et al., 1960). The FRC becomes lower than 
the closing volume. Hence, airway collapse occurs during tidal breathing, which leads to 
alveolar collapse. This causes a reduction in the ventilation of the lung bases, 
ventilation/perfusion, and hypoxemia. Therefore, FRC is related to the alveolar-arterial 
gradient and the partial pressure of oxygen in the arterial blood (PaO2) as well. However, the 
improvement of respiratory function with weight loss supports the claimed influence of 
obesity on respiratory mechanics. In addition, after bariatric surgery, the restrictive 
pulmonary pattern improves significantly with the improvement in the FEV1/FVC ratio and 
FEF25–75% as well. Therefore, the obstructive pulmonary pattern (FEV1/FVC ratio of less than 
80%) tends to improve significantly (Nguyen et al., 2009). In a previously conducted 
Running head: THE IMPACT OF BODY MASS INDEX IN ADULTS   
 
13 
program, weight loss was associated with an improvement of 92 ml in FVC and 73 ml in 
FEV1 for each 10% loss of pre-treatment weight (Aaron et al., 2004). 
  






This will be a correlational study. The independent variables are waist circumference 
and body mass index while the dependent variables are FVC, FEV1, PEF, and FEF25–75%.This 
study aims to examine the impact of the BMI on FVC, FEV1, PEF, and FEF25–75%, and the 
impact of the WC on FVC, FEV1, PEF, and FEF25–75%. 
Population 
The current research involved twenty five subjects aged between 20 and 36 years old. 
Informed consent was obtained from participants. They filled a questionnaire about their 


















Anthropometric characteristics of the subjects, including age 













































* Mean (SD). Brackets represent the range. Body mass index (BMI) is calculated by the 
dividing the weight (kg) by height2 (meters
2). 
Subjects Selection 
The only exclusion criteria for the current study is any chronic lung condition that 
might influence the accuracy of the results. A convenience sample will be selected as 
representative for the adult population. 
Informative measures and comparative measures will be obtained to conduct the 
current study. Informative measures will consist of gender and medical history. Comparative 
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measures (will be used for comparison) consist of weight, height, waist circumference, FVC, 
FEV1, PEF, and FEF25–75%. 
Data Collection 
The data needed for the current study will be obtained in the Pulmonary Function Test 
lab at Georgia State University. The obtained data will be protected in a password protected 
file and it will be used to answer the predetermined research questions. The study will be 
conducted after the IRB approval from the ethics committee. 
Procedure and Time Frame 
First, the height (in cm) and weight (in kg) of the involved subjects will be measured 
with the health-o-meter scale in light clothing without shoes. Second, the pulmonary function 
test lab practitioner will explain the procedure to the involved subjects in the study and three 
forced vital capacity maneuvers will be performed by medi-soft spirometry for each subject 
to meet the acceptability criteria for the American Thoracic society (ATS) testing standards. 
Repeatability will be checked if three acceptable FVC maneuvers are obtained (FVC and 
FEV1 maneuvers should be within 150 ml for each subject). If not, the involved subject will 
be instructed to repeat the maneuver until three acceptable maneuvers are obtained (without 
exceeding eight maneuvers). This procedure aims to obtain FVC, FEV1, PEF, and FEF25–
75%.for involved subjects. 
Third, the BMI will be calculated for all subjects. Fourth, the waist circumference will 
be measured (in cm) by the measuring tape horizontally, in the torso's narrowest area, between 
the costal border and iliac crest. Fifth, the statistics will be conducted to examine the impact of 
BMI on lung volumes and flows. Sixth, the statistics will be conducted to examine the impact 
of WC on lung volumes and flows. The time frame of the study will be discussed with the 
Respiratory Therapy department at Georgia State University. 




The analysis will be performed using a Statistical Package for the Social Sciences 
(IBM SPSS, 26.0). The collected data will be used to measure the impact of the BMI and WC 
on FVC, FEV1, PEFR, and FEF25–75% by Pearson’s correlation. 
Data Management and Storage 
The research proposal will be submitted to the Georgia State University Institutional 
Review Board (IRB) to obtain approval. All data will be double-checked to guarantee the 



















Twenty-five adult subjects were recruited from Georgia State University over one 
month in 2021 (Table 1). All the twenty-five subjects completed the test. All the involved 
subjects claimed to be healthy with no chronic respiratory condition. 
The study assessed the impact of the body mass index (BMI) and the waist 
circumference (WC) on four spirometric variables: Forced Vital Capacity (FVC), Forced 
Expiratory Volume in the first second (FEV1), Peak Expiratory Flow Rate (PEFR), and 
Forced Expiratory Flow 25-75% (FEF25-75%) using spirometry. 
This study found no significant correlation between BMI and FVC, FEV1, PEFR, or 
FEF 25-75% (P values= 0.056, 0.419, 0.413, 0.843, respectively), (r values= 0.4, 0.2, -0.2, -0.04 
respectively) (Figure 1). Furthermore, there was no significant impact found between WC 
and FVC, FEV1, PEFR, or FEF 25-75% (P values= 0.397, 0.920, 0.359, 0.727 respectively), (r 
values= 0.2, -0.02, -0.2, -0.1 respectively). 
Power analysis was conducted based on the observed r-values to find the participants' 
needed number to reach significance. For the impact of BMI on spirometric values, 34 more 
subjects are required to detect significance in FVC, 150 more subjects are needed to detect 
significance in FEV1, 150 more subjects are needed to detect significance in PEFR 3860 
more subjects are required to detect significance in FEF25-75%. 
For the impact of WC on spirometric values, 150 more subjects are needed to detect 
significance in FVC, 15452 more subjects are needed to detect significance in FEV1, 150 
more subjects are needed to detect significance in PEFR, and 614 more subjects are needed to 
detect significance in FEF25-75%. Based on this analysis, the associations which this research 
is looking for are very weak, and this paper was underpowered to detect the effects. 
The impact of the BMI on FVC is the only close association to significance. However, 
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all other associations needed 150 or more participants to reach significance (Table 2). 
Table 2 
Number of participants needed to detect significance 
 BMI (n needed) WC (n needed) 
FVC 34 150 
FEV1 150 15452 
PEFR 150 150 
FEF25-75% 3860 614 
 
Figure 1 
The association between BMI and FVC.
  
  






In the current study, there was no significant relationship found between BMI and 
lung function. However, lung function is usually influenced by several factors, such as 
smoking status, obesity, gender, and age. The impact of smoking status, gender, and age on 
pulmonary function has been approved (Crapo & Jensen, 2003; Pelzer & Thomson, 1966). 
However, no definitive research confirmed the impact of obesity on lung function, and this 
can be explained by various obese standards and different races (Wang et al., 2017). Besides, 
Schoenberg et al. (1978) state that due to increased muscle strength associated with obesity, 
lung function initially improved with weight gain, and then the impaired chest wall mobility 
causes a reduction in pulmonary function parameters. 
Additionally, according to Sekhri et al. (2008), obesity may have a more significant 
influence on pulmonary function parameters in older subjects because of the deposition of 
body fat that changes with aging. As the body ages, the production of growth hormone 
reduces, and the basal metabolic rate decreases, causing a reduction in lean body mass and 
increased body fat (Rudman et al., 1990). This may explain the result of the current study, 
which found no significant impact of BMI and WC on spirometric values, perhaps because 
all participants were between 20 to 36 years old. 
Interestingly, in a study conducted by (Pekkarinen et al., 2012), BMI was correlated 
with FVC only in men and the correlation was not found in women. However, this study 
found an association between WC on FVC in women. 
In a meta-analysis that involved ten papers conducted by Wehrmeister et al. (2012), 
there was an adverse impact of WC on lung function parameters. The effect was more 
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significant in men. The meta-regression in this study identified gender as the characteristic 
that caused the heterogeneity most. 
Another study conducted by YueChen et al. (2007) revealed a significant impact of 
WC on FVC and FEV1. In this study, a one cm increase in WC was correlated with a 
reduction in FVC by 15 mL for men and 11 mL for women. However, the difference between 
genders was not significant. This study's result is consistent with another study conducted by 
R. Chen et al., (2001) and involved 971 females and 865 males aged between 25 to 64. The 
results show that WC is negatively correlated with FVC by 7 mL/cm in females and 8 mL/cm 
in males, and with FEV1 by 9 mL/cm in females and 17 mL/cm in males. 
Limitation 
The current study result cannot be generalized because it involved only 25 
participants and several factors must be assessed. It seems that gender and age can impact the 
extent of the effect of obesity on adults and must be assessed as potential confounding factors 
in future research. Further studies with bigger samples must be conducted to reach more 
conclusive results. 
Conclusion 
This study provides no evidence for the effect of BMI and WC on lung function. The 
result might provide a clue about the influence of obesity (which is usually accompanied by 
mechanical changes in the respiratory system) on pulmonary function parameters and clarify 
the cause of shortness of breath with physical effort in people with obesity. More research is 
needed to confirm whether BMI affects lung function. 
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